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By John B. Lee \\\

SIMMARY

An investigation has been conducted in the 27- by 27-inch preflight
jet of the Langley Pilotless Aircraft Research Station at Wallops Island,
Va., of the release characteristics of dynamically scaled stores carried
14 internally in a simulated bomb bay at Mach numbers M, of 1.39 and 1.98.
' A l/l?—scale model of the Republic F-105 half-fuselage and bomb-bay con-
- figuration was used with four store shapes. The store shapes were the
3 modified Mk-T7 store, the bluff store, the TX-28 store, and the turnabout
13 TX-28 store. Simulated altitudes were 3,400 feet at Mo = 1.39 and

29,000 feet at Mg = 1.98. , .

Successful ejections were made with the modified Mk-7 store at super-

sonic speeds at near sea-level conditions by the use of high ejection veloc-

' ities, by ejecting the store at a negative incidence angle, or by extending
the release point of the store. Poor release characteristics were obtained
‘at a positive fuselage angle of attack for the Mk-T store; The bluff store
was successfully released at supersonic speeds at low and high altitudes
and at a positive fuselage angle of attack. Small changes in pitch oscil-
lations and ejection velocities have a large influence on the Mk-T7 store
trajectory, whereas the changes in the bluff-store trajectory are small
with large changes in pitch oscillations and ejection velocities. The
TX-28 store was unstable with the fin configuration of the present report.
Fxcellent release characteristics were obtained with the turnabout

v TX-28 store at supersonic speeds and near sea-level conditions.

R
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INTRODUCTION

This investigation was made by using l/l?—scale models in the

- preflight jet of the Langley Pilotless Aircraft Research Station at
Wallops Island, Va. The dynamically scaled stores simulated altitudes

of B,MOO feet at a Mach number of 1.39 and 29,000 feet at a Mach number

of 1.98 at Reynolds numbers of 8.87 x 106 and 14.63 x 106 per foot, respec-
tively. The investigation was of an exploratory nature to determine which
-modifications were necessary to obtain successful releases with the

‘Mk-7 store and to determine if additional store shapes could be success-
.fully used in the present Republic F-105 designed bomb bay w1th perhaps
-only small modifications in the store shapes.

An investigation of the release characteristics of the Mk-T store,
with a high-aspect-ratio, sweptback, three-fin configuration, from a
simulated bomb bay of the F-105 has been reported in reference 1. Suc-
cessful releases at a Mach number Mg of 1.4 simulating near sea-level
conditions could not be made without modifications of the store fins.
For the present investigation of the Mk-7 store, several modifications
were made in the original store as suggested by the National Advisory
‘Committee for Aeronautics and Republic Aviation Corporation. The fins
‘were made stronger by doubling their thickness. Some tests were made
S with dorsal-type fins and also fins with a 33- percent increase in fin
“area. The tail cone of the store was removed for some tests. Tests
were made with ejection velocities of 30 and 45 feet per second at
Mo = 1.39 simulating a 3,400-foot altitude.

An investigation was made of a Wright Air Development Center (WADC)
bluff store with a ratio of length to diameter 1/d of 2.58 at My = 1.39
"and Mp = 1.98 simulating 3,400 and 29,000 feet, respectively. This

store was investigated as a possibility of a smaller store package with
a high drag and a relatively low 1lift- curve slope; both of these factors
“tend to produce small changes in store tragectorles with large pitch

‘oscillations. Some tests of similar shapes have been reported in refer-

ence 2.

Shape TX-28 with 1/d = 8.5, similar to the store shape reported in
reference 3 but with a lower aspect ratio, three-fln conflguratlon, was
also ‘tested. -

A turnabout TX- 28 store with 1/d = 4.48, a blunt ogive nose, and
" a low-aspect—ratlo wedge-type fin was also tested.. This store was rela-
tively compact, with higher:drag and increased stability over the stream-

lined store.

The‘method'of dynamic simulation used has been discussed in refer-
ences 1, 3, and k., Trajectories obtained by using static-force test
results are compared with those obtained in dynamic model tests in ref-

erence 5.
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SYMBOLS

4 | diaméter, iﬁ.
hﬁ simulated altitﬁde, ft

3 _ib. | store incidence anglé_at start of ejection stroke, deg

_: ‘i& © moment of inertia of store in pitéh plane, 1b-in.2

‘g .é* store length, in.

| L ' characteristic length, in.
ﬁ’- nass |
Mo free-stream Mach number
do 'free-stream dynamic pressure, lb/sq £t

).

g% P free-stream static pressure, lb/sq ft
t time, milliseconds
W store weight, 1b
x/d horizontal distance in terms of store diameter from store-

release point

ﬁ !z/d ‘ "ve:tical distance in terms of store diameter from store-release

“ . | point

| féo o " store-ejection velocity; ft/sed :
ﬁl .- >air density, slugs/cu ft

/' D store density, slugs/cu £t

ap ‘a.nglev of attack of airpléne fuselage, dég

‘7 eé . store pitch anglé in reference to_undisturbed_freefstream

direction, deg ' ‘ ' :

— T ——— = m— . -
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’{Subscripts:

i . model

P ‘prototype
MODELS AND APPARATUS
Stores

C The basic store body configurations are shown in figure 1, and the
“Store,ordinates are shown in table I. ‘

. As previously shown in reference 1, the fins for the Mk-T store

models were too flexible. For this investigation the fins were made of
magnesium and the thickness of the fin was doubled for the near sea-level
ejections (fig. 2(a)). This fin is referred to as the standard fin for
the present investigation. For the full-scale model the resulting weight
increase due to the heavier fins caused a rearward shift of the store
center of gravity. The tail cone of the store was removed atv station 8.647
(station 147 full scale) to move the center of gravity forward. Fig-

ure 2(b) shows the dorsal-type fin and figure 2(c) shows a fin with a
33-percent increase in fin area used on 'the modified Mk-7 store.

The bluff store (fig. 1(b)) had the same store diameter as the
Mk-7 store and had a fineness ratio of 2.58. The bluff store is of
interest because the 1lift and drag are relatively insensitive to changes
in angle of attack. Unpublished static data by the Wright Air Development
_Center show that Cp = 1.5 at 6g = 0° and 1.8 at 8g = 16° and that

- Cp = 0.29 at 8g = 16° at a Mach number of 1.5. These coefficients

- .are based -on body frontal area.

The TX-28 store was a store of smaller diameter with a fineness

" ratio of 8.5 (fig. 1(c)). The fin used for the TX-28 store is shown in

figure 3. This low-aspect-ratio three-fin configuration was used in an
attempt to obtain a fin that could be stored in the present bomb-bay
configuration without having to fold the fins. Successful store ejec-
tions of a similar store shape with higher aspect-ratio fins have been
reported in reference 3. ' o ’

The turnsbout TX-28 store shape shown in figure 1(d) had the same
store diameter as the TX-28 but a fineness ratio of 4.48. The nose of
the store had an ogive and was blunted. The store had a low-aspect-
ratio, wedge-type, four-fin configuration. The fin configuration and
dimensions are shown in figure 4. Figure 5 shows photographs of the
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Mk-7 store with the different fin configurations tested. Figures 6, 7,

-and 8 are photographs of the bluff store, the TX-28 store, and the turn-

about TX-28 store, respectively.

‘ In order to scale properly the weights and inerﬁias to simulate a
3,400-foot altitude, the Mk-T7 and TX-28 store bodies were made of balsa
with steel cores and the fins were made of magnesium. The bluff store

‘also had a balsa body and a steel core. For the turnabout TX-28, the -
mnose and tail fins were made of titanium, and the body, of balsa with a
. tungsten core. In order to simulate 29,000 feet with the bluff store,
“the body was made of magnesium and the core of tungsten. '

The store weights and inertias were simulated within 15 percentQ

Fuselage and Bomb Bay
The 1/17—sca1e model of the Republic F-105 fuselage and bomb bay
used for these tests has been described previously in reference 1.
Ejection Cylinder

Store ejection was acComplished through the use of an ejection

' cylinder. EJjection cylinder 1 as described in reference 1 was used for

some of the tests. Some of the tests were also performed with a modified
ejection cylinder, or cylinder 2 as shown in figure 9. This cylinder had
the same stroke length of 1.76 inches as cylinder 1. The ejection rod
was made larger and stronger, and by placing the locking balls up in the
cylinder, springs could be attached to bottom of the ejection rod. By
modifying the head of the store release pin to a hemisphere, the springs

"would lock around the pinhead when the cylinder was in a locked position.
The sway brace could be removed and the model would be free to pitch and
“yaw during its ejection stroke. This type of ejection is referred to as
‘an unguided stroke, and when the sway brace was used, as a guided stroke.
" The length of the ejection stroke was changed by interchanging the caps,

with different rod lengths, at the top of the ejection rod. The rod-.
assembly release pin fitted into the recess in the rod cap and this pin
was actuated by the solenoid valve. Near the bottom of the ejection
stroke (fig. 9(b)), the locking balls released the rod assembly and the .
inner rod was allowed to travel far enough to allow the springs to release
the store pin. ' :

The sway braces were interchangeable for the different stores tested.
For the unguided stroke an adapter without a sway brace 8(b) (fig. 9(a))
was used. ‘

CONEEDENTTAE:
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Preflight Jet

All tests were made in the 27- by 27-inch preflight jet of the
Langley Pilotless Aircraft Research Station at Wallops Island, Va.
(ref. 6), in which the stagnation pressures and temperatures could be
varied. The Mach number of the test was changed by use of interchange-
able nozzle blocks. The test setup has been shown in reference 1.

Test Methods

Successful releases were made w1th the Mk-T store at Mg = 1.98,

'fSlmulatlng a 29,000-foot altitude as reported in reference 1. All tests
An the present investigation of the Mk-T7 store were made at My = 1.39,

31mulat1ng a 3,400-foot altitude, and with a full guided stroke. Some
test results from reference 1 have been repeated where it was deemed
necessary for comparisons. The store was ejected at 30 and k5 feet per
second with store incidence angles of ig = 0° and -4O. Ejections were

also made at fuselage angles of attack of 00 and 3°. The fuselage angle

of attack was 0° for all tests unless otherwise noted.

The bluff-store shape was tested at My = 1.39 and 1.98, simulating
3,400 feet and 29,000 feet, respectlvely. The store was ejected over a

- range of ejection velocities zo from 12.5 to 34.5 feet per second.

Ejections were made with guided and unguided strokes and for stroke
ratios of 50 percent, 75 percent, and 100 percent of the full stroke
length. The store position at the start of the stroke was the same in

" all cases, but the release point changed with the stroke ratio. For both

the Mk-7 store and the bluff store, the ejection force was through the

' center-of-gravity point of the store.

Ejections of the TX-28 store were made at My = 1.39, simulating
3,400 feet, with ap = 0°, ig = -40, and at ejection velocities of 34
and 46 feet per second with a full guided stroke. The point of the ejee-

" tion force was 6.5 percent of the store length ahead of the center of -

gravity point (fig. 1(c)).

The turnabout TX-28 was tested at’ Mo = 1.39, simulating 3,400 feet
at af = o° y zo 30 feet per second, and at store incidence angles of o°

and -4° with a full guided stroke. The point. of the ejection force was
3.25 percent of the store length ahead of the center-qf—gravity point

(flg. 1(a)).
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RESULTS AND DISCUSSION

Ejection Photographs

- Table IT lists the tests and the pertinent data of each test. Fig-
ure 10 presents Strobolight pictures of ejections reported previously .
in reference 1 for comparisons with tests of the present investigation..

. Figure 11 presents results for the modified Mk-7 store with the tail

‘cone removed and 0.10-inch-thick magnesium fins. EJjections of the bluff

store are shown in figures 12 and 13 at Mg = 1.39 and 1.98, respectively.

_Figures 14 and 15 are ejection photographs of the T¥-28 and the turnabout

TX-28, respectivély, at Mg = 1.39, simulating a 3,400-foot altitude.

Data Plots

Figures 16 to 22 are data plots of the ejected stores. The pitch
angle 0g is plotted against time in milliseconds. The trajectory of
the stores center-of-gravity point is plotted in terms of the store diam-
eter. The point of release of the store is zero time. The data symbols
close to impact are darkened if the store strikes the bomb bay or fuselage.

Mk-7 Store Ejections

A comparison of the ejection release characteristics of the modified
store with the original store (previously reported in ref. 1) using
ejector 1 at 2o = 30 feet per second is shown in figure 16(a). The
release point of the store was extended by z/d = 0.418, the advantage
of which has been shown also in reference 1. The modified store (test k),
pitched to only B0s = 129, stabilized, and did not obtain enough 1ift to
strike the fuselage as was the case with the original store (test 3). »
The difference in store pitch angle at release is probably due to increased

. flexibility in the ejection rod after repeated use. An ejection of the
.original store with the modified e jector (ejector 2) was not made, soO

a comparison of ejectors cannot be made. The change in flow field due

to change in ejectors is probably very small. An advantage of ejector 2
was that the store was released within 2.5° of the preset incidence angle,
whereas for ejector 1 the store angle changed as much as 6~ from the pre-

~ set incidence angle.

: Figure 16(b) shows the advantage of stiffer fins (test 2) and stiffer
fins with the tail cone removed (test 5). The release of the modified

. store, although greatly improved, was not satisfactory at 2o = 30 feet

per second, Qp = 0°, and iy = 0° from the normal release point.
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The store-ejection velocity was increased to 45 feet per second in
test 6 (flg. 16(c)), and a favorable release was obtained ith a maximum
8g = 12°.

The store incidence angle was changed to iy = 40 (fig. 16(4)) and

‘a favorable release was obtained at éo = 30 feet per second. The verti-

cal velocity of the store became zero in 1.5 store diameters from the

- fuselage and the store proceeded to fly level. Increasing the ejection
- velocity to 45 feet per second allowed the store to continue its down-
“ward ejection velocity. The store was ejected at 30 and 45 feet per sec-
. ond with its fins folded (fig. 16(d)). It appears from the store oscilla-
“tion curves (fig. 16(d)) that the store fins should be opened in less
i than 4 milliseconds (model scale time) for the store to follow approxi-
. mately the same pitch trajectory as with the fins-open drops. If the
. fins are not opened, the store will strike the bomb bay even with the
" high ejection velocities.

A comparison of fln modifications is shown in figure 16(e) for

cap = 0° and ig = -4°. Adding dorsal fins to the standard fin or

increasing the fin area showed little or no improvement in ejection
characteristics. :

Increasing the fuselage angle of attack to 3° (test 15, fig. 16(f))

' caused poorer release characteristics. The fuselage angle of attack had

a greater effect on the store pitch oscillations than a change in the
store incidence angle. Higher initial pitch angles were reached at
ap = 3° and ig = -4° than at op = 0° and ij = 0°.

Because of the high 1ift forces obtained by the store, its trajectory
varies greatly with changes in pitch angle and ejection velocities.

Bluff Stores

Successful ejections were made of the bluff store as can be seen

- from the Strobolight pictures of the drops (fig. 12, tests 16 and 27).

o Figures 17(a) andv(b) show that successful ejections were made at
both fuselage angles of attack of 0° and 3° at My = 1.39 at near sea-

level conditions and at Mg = 1.98 at 29,000 feet. Although the

Mk-T7 store had a nose-up tendency at release, the bluff store had a nose-
down pitching motion at release, probably a result of its flat or bluff
nose. Even with a change in bomb-bay angle of attack and changes in the

‘stores pitch amplitudes, the store trajectory was almost identical.

This insensitivity of the trajectory to pitch amplitude is due to the
fact that the 1lift and drag are relatively unaffected by store angle of
attack as noted previously in the "Model and Apparatus’ section.
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:Turnabout TX-28

. The turnabout TX-28 store was ejected at 2zo = 27.5 feet per second
~and at ap = 0° and ip = O° and -4° (fig. 15). Excellent release char-
acteristics were obtained. The store pitched to a maximum angle of 5
and stabilized. When the store was ejected at a negative incildence angle,
it pitched to a positive angle of attack of 4° and followed a similar
pitch trajectory as the O° incidence release (fig. 22). A similar result
was shown in reference 2 in which a fuselage and wing combination was
used. :

CONCLUSIONS

As a result of the investigation of store ejections from the simulated
bomb bay of the Republic F-105 airplane at Mach numbers of 1. 39 and 1.98,
the following conclusions are indicated:

1. Successful ejections of the modified Mk-T store can be made at
near sea-level conditions by the use of high ejection velocities, by
ejecting the store at a negative incidence angle, or by extending the
release point of the store.

2. The use of dorsal-type fins or increasing the fin area showed
little or no improvement in the release characteristics of the modified
Mk-7 store having standard fins.

3. A positive fuselage angle of attack caused poor release charac-
teristics of the modified Mk-T7 store.

L. The fins should be opened in 4 milliseconds (0.068 second full
scale) after release to stabilize the Mk-T store.

: 5. Successful releases can be made with the bluff store at low
1a1t1tudes and low Mach numbers and at high altitudes and high Mach num-
bers at’ a p031t1ve fuselage angle of attack.

1 6. Release characterlstlcs of the bluff store were improved by
decreasing the ejection stroke so that the sway brace did not project
into the airstream, or by the use of an ungulded stroke in which the
¥ sway brace was eliminated.

7. For the bluff store, decreasing the length of the ejection stroke
and reducing the eJectlon veloclty caused high pitch oscillations, but
the airplane was not endangered.
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‘8. Small changes in pitch oscillations and ejection velocities have
a large influence on the Mk-7 store trajectory, whereas even large changes
in pitch oscillations and ejection velocities have little effect on the
trajectory of the bluff store. ‘

The TX-28 store was unstable in the vicinity of the bomb bay with
14}

. : .
sent fin configuratio

9

lO..Excéllent release characteristics were obtained with the turn--

about TX-28 store. '
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bacd TABLE I.- STORE ORDINATES
©
00
° o [All dimensions are in inches:l
Mk-T7 store; TX-28 store; Turnabout TX-28 store;
1/d = 6.00 1/a = 8.5 1/a = 4.48
Station Radius Station Radius Station Radius

.515 487 6hT 27k 2.618 .588
.687 <555 Nelik} <3l 2.912 .583
.860 612 1.235 .398 3.206 <570
1.033 .661 1.529 40 3.500 .552
1.206 . TOk 1.824 L75 3.79% .530
1.79% .811 2.118 .50k 4.088 .50k
2.088 . 847 2.412 <530 4.382 475
2.382 .87k 2.706 .552 4.676 <4ho
2.676 .890 3.000 .570 k.91 .398
2.971 .897 3.294 .583 5.265 <3l
L.559 .897 3.588 .588
5.077 .890 5.000 .588
5595 -869 5.294 -586
6.113 .835 5.588 .579
6.632 .789 5.882 .567
7.161 .T30 6.176 .551
7.670 .654 6.470 .531
8.187 STT 6.765 .508
8.706 .188 7.059 48
8.941 bl T.353 451
10.765 .000 7.650 g
7.-941 .38k
L.E. radius, 0.248 8.235 .348
T.E. radius, 0.108 8.529 .310
10.000 .115

0.088 0.208 0 0 0.618 0.579
.206 .315 .059 .06k .912 .586
.32 <391 .353% .185 1.206 .588

<GOMFTDENT Y T



T S——
TARIE II.- TEST SEQUENCE
; Test conditions Model conditions
'I; olet ‘ on . . Center of
L) gure; ape by, 2o, |af,s| Lo w, Iy, gravity Remarks |
i Yo | v |et/sec|deq| aee|"** ] 1 |1p-1n.2 Fins
- in. |percent
1 mia) Mk-T 1.40| 3,400 30.0 | 0| O 1 0.400] 1.5k 13.711] 34.5 |See remarks Reference 1; 0.05-inch-thick msgnesium fins.
2 | 10(b)| Mk-7 1.5 3,400{ 0.0 |0 | O 1 49| 2,036 |4.130] 38.4 [See remarks Reference 1; 0.05-inch-thick aluminum fins
3 | 10(e)] Mk-T 1.40| 3,4%00| 30.0 [0 ] © 1 Lhool 1.418 [3.716]| 34.5 |see remarks Reference 1; 0.05-inch-thick magnesium fins; release
‘ point extended z/d = 0.418
L j1(a)| Me-7 | 1.39| 3,400/ 30.0 (0] O 1 .39kt 1.360 |3.705| 34.5 |Standard Release point extended z/d = 0.418
5 | 1(v)| Mx-7 |1.39] 3,k00| 30.0 | 0} O 2 .389] 1.360 |3.707| 34.5 |Standerd . -
6 | 11(e)|  Mk-T 1.39| 3,k00| ¥5.0 |0 | O 2 3841 1.360 |3.727] 34.6 |standard
7 112«1) Mk=T 1.39| 3,400| 30.0 | 0 |-& 2 .386| 1.360 {3.718| 34.5 |[Folded
8 | 1(e)] Mx-7 | 1.39] 3;400f 30 0 |-k 2 .394] 1.360 |3.705| 34.5 |Standard
9 | 1(f){ Mk-T 1.39| 3,k400| 30 0 -4 2 .388| 1.460 |3.714| 34.5 |Stendard
10 | 1(g)] Mk-7 |1.39] 3,400| 45 0 |-k 2 .388{ 1.360 |3.719] 34.5 |Folded Repeat of test 8
11 | 1(h)' Mk-7 | 1.39| 3,400 45 0 |4 2 .38h| 1.360 |3.731| 34.7 (Standard
12 | 1a{i)’ Mx-T 1.39| 3,k00] 30 0 |-k 2 .381| 1.460 [3.726| 34.6 |[Dorsal
13 ] 1(J), Me-T 1.39| 3,400| 45 0 |-k 2 .390| 1.520 |3.697| 3.3 |Dorsal
1k D.ék) 1 M7 1.39| 3,400| 45 0 -k 2 .388] 1.520 |3.687| 34.3 |33 percent fin area incresse
15 [11(1)] Mx-T |1.39| 3,h00{ 30 34| 2 .380] 1.460 {3.726 34.6 |[Standerd :
' 16 | 12(a)| Blm£r | 1.39] 3,400 24.5 |0 | O L J4o7| 430 1.600| 34.6 Full guided stroke
17 {12(b)i Bluff |1.39| 3,400] 25.0 |3 | O 1 Jho7| 435 |1.600] 34.6 Full guided stroke
18 |{12(e)| Buwff |1.39 3,400 33.5 {0 ] O 2 .4o8| .397 |1.610f 35.0 Full guided stroke
19 [12(d){ Blufe {1.39} 3,400| 345 [0 [ O 2 12| 435 |1.610} 35.0 Three-quarter guided stroke
20 |12(e) | Biuee }{1.39] 3,400 3L.5 |0 | O 2 J11) Lk 11,6101 35.0 Full unguided stroke
21 |12(2)| Biugr |1.39) 3,400]12.5 |0 10O 2 a1 Jh26 |1.590) Zhab Full guided stroke
22 |12(g)| Bluef |1.39] 3,400]12.5 {0 | O 2 Jolk] .388 [1.620( 35.1 One-half guided stroke
25 {13(a)| Blufr |1.98/29,000(-26.5 |0 | O 1 J1.azel1.eks [1.600| 34.6 Full gulded stroke
ok |13(b) [ Bluee |1.98[29,000}26.0 {3 0O 1 |1.136] 1.245 [1.610( 35.0 Full guided stroke
25 [13(e)| Biufr |1.98]29,000128.0 (0 {0 2 |1.1k2] 1.270 [1.610] 35.0 Three-quarter gulded stroke
26 |13(a)| Bluff [1.98}29,000{23.5 [0 | O 2 1.134 | 1.270 [L.620! 35.1 Full unguided stroke
27 |13(e)| Bluer |1.98]29,000(12.5 (0 }O 2 |1.1%0| 1.270 [1.590] 3.4 One-half guided stroke
28 1l+§a) .28 [1.39] 3,400 [ 34.0 |O |-& 1 .386 [ 1.182 [h.h11] bh.1 Unstable in vicinity of bomb bay
29 jab(v)| TX-28 {1.39| 3,400} 46.0 |o -4 1 .395 ] 1.182 |%.432] Bh.3 Unsteble in vieinity pf bomb bay
30 |15(a) [Purnabout|1.39| 3,400 [27.5 O | O 1 Sk | 1.8k [2.117] k0.1 '
%1 {15(b) |Turnabout|1.39{ 3,400 | 27.5 |O =i 1 W18 1.184 [2.1201 40.3
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0 v 3,706 - - ‘ 8.647 10,765

3 (a) Modified Mk-7 store; 1/d = 6.00.
:f 1.7944 | 1-p20 1.3869
THE N 3 P
3
& :
?ﬁ; ) 1.630 N |100I
%' o 2.070 5 feo 1620
N’ '

; (b) Bluff store; 1/d = 2.58.

4.2 ' a
" : 1.176 -

] 0 3.765 10.000

¥ (¢) TX-28 store; 1/d = 8.5.

% - 29 31t 27" (Typ) - . ‘

' o706 ° '1,1*1 f_ 1.1769 ‘

b ' 0 1.970 . 5.265

g Ry

B ?T?P%) 0.382 '

e Nose ) o

: (a) Turnabout TX-28; 1/d = 4.48.

b ' E
X Figure 1.- 1/17 scale models of Republic F-105 stores. A1l dimensions

are in 1nches.
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(a) Standard fin. (b) Dorsal fin.

Figure 2.- Mk-7 store fin configurations and dimensions.
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5 o | l* 60°
S |
«———— 1,070 —» —fl s
1.529
in 1.953

Figure 3.- TX-28 store fin configuration and dimensions. All dimensions
are in inches (model scale).’
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Figure L.- Turnabout TX-28 store fin configuration and dimensions. All
dimensions are in inches (model scale). -
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(c) Dorsal fins. (d) 33-percent increase in fin area.

Figure 5.- Photographs of 1/17—scale Mk-T store with different finvconfigurations.
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Figure 6.- Photograph of 1/17-scale bluff store. 1-95850

RN T it S

Figure T.- Photograph of 1/17-scale TX-28 store. L-95851

R
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¥ . TFigure 8.- Photdgraph of 1/17-scale turnabout TX-28 store. L-95852
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a)
b) 3/4 stroke
b) Unguided stroke

Pressure chamber
ction rod caps

. (a) Streamline store

. {c) Bluff store

2 Ele
(e} Full stroke

5 ZLocking balls

6 Springs
7 Sway brace pin

3 Solenoid
4 Ejection rod
-8 S‘gay braces

SONETDENTRAS

(b) Ejection-rod aésembly.

1-91890.1

(a) Exploded view of ejection cylinder 2 with

sway braces.

- 20

Figure 9.- Ejection cylinder 2.
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*(b) Test 2; aluminum fins.

. ‘ _ - L-95854
(c) Test 3; magnesium fins, with release point extended x/d = 0.418.
Figure 10.- Original Mk-7 store ejections at Mg = 1.40, by = 3,400 feet,
%o = 30 feet per second, ap = 0°, and ip = 0° with 0.05-inch-thick

fins and ejector 1 (ref. 1).
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.

(a) Test b4; standard fins; 2z, = 30.0 feet per second; io = 0°;

point extended z/d = 0.L418.

(b) Test 5; standard fins; Zg = 30.0 feet per second; io

Figure 11.- Modified Mk-T store ejections at Mo = 1.39, hp
and ap = 0° with 0.10-inch-thick magnesium fins.
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release
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3,400 feet,
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(c) Test 6; standard Tins; Zo = 45.0 feet per second; iy = 0°.

(a) Test 7; fins folded; zo = 30.0 feet per second;

Figure 11.- Continued.
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(e) Test 8; standard fins; zo = 30.0 feet per second; io = -4°.

(£) Test 9; repeatability ofivtest 8. - L-9585T

Figure 11.- Continued. :
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zo = 45.0 feet per second; ig = -4,

‘ L-95858
0.

Il

h) Test 11; standard fins; zo = 45.0 feet per second; i
. o o

Figure 11.- Continued.
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(1) Test 12; dorsal fins; zo = 30.0 feet per second;

[WN
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40,

(j) Test 13; dorsal fins; g = 45.0 feet per second;

Figure 1l1.- Continued.
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Side View.

Bottom vi_ew"
o o o ' _ 1L-95860
(k) Test 1k; 53‘-percent increase of fin area; g = 45 feet per second;

© and ig = -4O.

| Figure 11.- Continued.
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(1) Test 15; standard fins; af = 3°; Zo = 30 feet per second; and 1o = -49,

Figure 1ll.- Concluded.
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. 1-95862
. (b) Test 17; 2o = 25.0 feet per second; full guided stroke at ap = 30.

Figure 12.—‘Biuff—store éjections at Mg = 1.39. b= 3,400 feet; iy = 0°.
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(c) Test 18; 2o = 33.5 feet per second; ap = 0°; full guided stroke.

sagie
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195863

op = 0°; three-quarter guided

(d) Test 19; 2, = 34.5 feet per second;
v : ' stroke.

B prasacilot dm

2 -

R

Figure 12.- Continued.
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g

=gl 1 MY

unguided stroke.

o , | . L-9586k
(£) Test 21; 2o = 12.5 feet per second; op = OO; full guided stroke.

K - ' Figure 12.- Continued.
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L-95865
(g) Test 22; éo = 12.5 feet per second; ap = OO; one-half guided stroke.

Figure 12.- Concluded.
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(b) Test 24; 2, = 26.0 feet per second; full guided stroke; op = 3°.

Figure 13.~ Bluff-store ejections at My = 1.98. hP = 29,000 feet} ib = O°

P TDENTTAY.
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(¢) Test 25; 2z = 28.0 feet per second; af = 09; three-quarter guided stroke.

. : ‘ v S : : ‘L-95867
(3) Test 26; %o = 23.5 feet per second; arp = 0°; full unguided stroke.

Figure 13.- Continued.
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R
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Side View

—r T

Bottom View .

o | | | L-95868
(e) Test 27; 2o = 12.5 feet per second; ap = OO; one-half guided stroke.

Figure 13.- Concluded.
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:(a) Test 28; zg = 34.0 feet per second.

(b) Test 29; zo = 46.0 feet per second.

Figufe 14.- Shape TX-28 store ejections at Mg = 1.39. hp
' ap = 0°; and i = -4°.

36

L-95869
= 3,400 feet;



L-95870

" - (b) Test 31; ié = 4O,

Flgure 15.— Turnabout TX-28. storé ejections at Mg = 1. 39
hp = 3,400 feet; ap = 0°; and zo = 27.5 feet per second.

57
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Flgure 16.- Contlnued.
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Figure 16.- Continued.
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NACA RM SLS6I28a

85 - Store pitch anglg degrees

" 2/d - Vertical distance

48

20 1
e !
[/* b N
9;7’— Ve
10 i ‘(_‘
o p N
¥ PR
4 X
aan H X
] y. .
(L o3 —1 H
N ; { Lz
i 8
=10 - S e AR X
T d
C
? 9
-20
-
i Oscillationg -
-z0 [ mennE NN u : "
-5 5 10 15 20 25 30
Time -(milliseconds)
) . - -
—t LA LA
2
1 2
I W
— 3 o >
g Ba
L S8
ERmSass
O . Test  Stroke Stroke Ratio io
6 o 23 Guidea 1.00 26.5
N o =25 Gulded - 0.75 28.0
- Trajectories | ‘& 26  Ungulded 1,00 23.5
8 sNARNNNNNNEEENE S g ‘
-2 o . .2 'k 6 ' 8 10 12

" x/d - Horlzontal distance

(6) Mo = 1.98; hp = 29,000 feet..

Figure 19.; Concluded.




NACA RM SL56I28a PRI, 49

© 30

TH Test Stroke Ratio
Y ¥ D 21' 1,00 ‘ » %
] : o 1 ‘ . 1%
b4 . ] 4 0 22 .0.50 - ' ¥
5 20 [ T ‘ .
[ - :
hie \ |
o T
—
& \
@ .
= 10
3 \ ;
2 /
8 K
o’ 0 l g
!
n A
® '\ \1_
;J !
=10 T i ‘
¥ -
'J
«20 T y
\
1 T J‘\
=30 N y,
. Y |
. ‘ )
o - 1 -
-5 Oscillatio - f
b~ -0 CTTTCITTIIT I COTTT
o -5 0. 5 . 10 15 -20 25 0
= : Time -(milliseconds)
3 .
43
13l .
g ‘ 0 [_," T 1 1]
\ ‘ :
je:
< ] Sacuas
N = 5
2 = o B ==
== L] P~
._.{A
. Trajectorles
) E NS NNNNNNE SRS : A
-2 .0 2 Ly 6 8 - 10 12

x/d - Horizontal distance

Flgure 20.— Bluff .store oscillations and tragectorles at Mg = 1.39.
by = 3,400 feet; ap = 0% and 2z, = 12.5 feet per second; for 0.50

and 1.00 guided stroke ratios.
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Figure 21.- TX-28 store oscillations and trajectories at Mg = 1.39.
hp = 3,400 feet; ap = 095 and i,'= -4° with change in ejection

velocities.
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* ABSTRACT

A dynamic investigation of store ejections from a l/l7-scale bomb
bay of the Republic F-105 airplane has been conducted in the 27- by
27-1inch preflight jet of the Langley Pilotless Aircraft Research Station
at Wallops Island, Va., at Mach numbers of 1.39 and 1.98. A modified
Mk-T store, a bluff store, a TX-28 store, and a turnabout TX-28 store
were ejected over a range of ejection velocities from 12.5 to 46 feet
per second. The purpose of the/investigation was to determine what first-
order effects were involved in making these store ejections and to ascer-

- tain vhich modifications might be used to obtain successful releases. near
- sea level. ‘ . o : ’




